09)H*mWF/f (JP) (12) §fl i£p fft & $g (A) (ll)*ttfflH&B»? 

#^¥9 -2828 

(43)&WB ^9^0997)1^7 0 



(51)IntCl. 6 
C 0 3 B 20/00 
8/04 
19/14 

C 0 3 C 3/06 
23/00 



fi ms^rnm 

C0 3B 20/00 
8/04 
19/14 

C 0 3 C 3/06 

23/00 D 

m w&mvme ol i± ie h) s&micsk 





*5«¥8-809 


(71)tHHA 


000004112 


(22>mSH 


^8^(1996) 1^ 8 H 


(72)*M# 




(3i)«5fe»je?g#^ 


<ftH¥7-479 




Jt0^^ftBBK;fc©F*l3T@2#3# fft 


(32)«ftB 


¥7(1995)1^6 3 






(33)«jfe«aE»H 


B* (JP) 


(72)589J# 


/M* AH 


(31)«Ste«fci3B#^ 


*8S¥7-61038 




«3K»=PftBBKA©rt3TB2#3# ft 


(32)«fcB 


¥7 (1995) 3/1 20 B 






(33)«5fcafc£38S 


B* (JP) 






(31)«5fctfc£®#^ 


#H¥7-61039 






(32)«JfeH 


¥7 (1995)3 ^203 






(33)«$fc«fcfe3BB 


B# (J P) 







(54) [£9l0«fM ^tis^-twt^s&tf. MZfiiZ^OW&jjm 



(57) 




105 



(2) 



fifSf9-2828 



o x s mmvifci&mtfi2ooKVj.TX' 

■fr-Oykm-ft^W&tfX x 10 1 7 mol ecu 1 es/cm 3 VXkX'fo h Z. 

titt&fivxx'fo^x, ffimm&m.m2<x>K wtt- 
frr>&mm&tf5<)ppx&ATX'fo2>z t znmt -th^m 

immm3i 4oonm&.Tcomsmt&c7mtmzmmz 

frO*3£JHrSS£# < l X 10 1 7 mol eeules/cm 3 JjLhTJ&*0* 
*itS*>*50ppnailTT'S) S i fc t -f £^#5 
x. 

[IS*^4 ] O HSi8S*<500-1300ppni-C'*-l» d t £ 

wssi: -rs . m&m i ~ 3 cov ^-mfrizMmco^itf? 

x^l^-^jglOOmJ/cm* T'l x 10 6 a" Mmst L 
«633nm^3t(C*fr SgJff^±#S^6X 10"« OTT'fc h 

[ff^6] ArFUfy7l/- f*f%7W«;W 
X*;U^-^Jgl00mJ/cm2 T'l X 10 6 A' Ufc^<0* 
ffiPfl^SWffiS^ 90.05juniWTT'£>& £ i: 

x^/l^-SgjgioOinJ/cm* T'l x 10" A" /Wgpjt Lfz1£cO$i 

mw&mrffrmMt: vo.osunixrx-fo&z: t inw.t 

^rh. f»*«l--5<7)o*>c7)V^•ri^*HCle«^c7)5^*9 

[11*318] Ar FX^VU— fJWWWX 
x.*>lr*?—®& 50mJ/cm 2 T5 x 10 6 A* MmM L ttfkPM. 
«633nin<7)7t*C;M^-.g»g^MS* I 10na/cniJ^TT-ft h Z t 

X^df-^jg 50mJ/cm2T'5xl06A- LftffeOtt 
^633nm<7)3K(CW-rSg±Mfi* { 10nin/cinJ^TT'*)l. £ i: 

t -r-s. . t«*Ji i ~ 7 co 5 ^ov ^-rtiMzimn 
umm i o ] m&m 1 —903 *>o^-rix*Hcis«i 

[fi?;»JSll] W*ill-90o* > cov%-rix*Hc|£^ 

[ 1 2 ] *S#^ilJgA*l X 10 1 7 mol ecu 1 es/cn? 

V}±Xfoh?S$kii7H h£l200~1350Kcofflg 



iSSlfc T50K/hrJaT<7)l^ffljfigT-KS-f-S £ t t,Z J: o T 

t-th. «it^iag*n200KtJiTT'^o7K^7>^iejg 

#1 X 10' 7 mol ecu les/W £JILT'£> § XfOf^^T 

[»*js i 3 j *4 mt&ifaZ'X&^x'tofcftf&it l 

it W>T**$H 5 iMEa t l X 10 1 7 mol ecules/cm 3 VXtXh 

gte-f*.. infill 2(cie«o^ra. 

X<0§*Jt^U2M).5T-&&£t£#®i:-f.i>, 

1 3tie«^^. 

Clf *JS 15] *--f mit&'mZ'X&frX'ImKttMit L 

;x:f -y hSr**^'^^#HM+T-A0l^3!Q®LT* 
a&r^ift&jPl X 10 1 7 molecules/cm 3 ULhT'S> tt^ktiv 

»*]Si 2tieao^&„ 

^S£S* ? 350g/mi n/W OTT'£> £ .1 i £13® J: £ , fit 
*JI1 3X(±1 5izimcr>Hm. 

[000 1] 

%&mt. mfizznwm-m&zmtz. &*)mL< 

I*y7l/- f'J ^rt'c7)400n 
mtiT^^I-S^^^h^^^Te&ffl^l.Tfe^ 

[0002 ] 

ICffoT. gH (g-line) (436nm) Ki^ (i-line) 
(365nm) , K r FX^rS'VU— fb'— A (248nm) , A 
r Fx^f^TW— Tb'-A (193nm) ^tMiSft-fb^'jl 
i6^flTV>-S. — JKtC X-r /^^B?BJ^(illuminatio 
n optical system) fohW&i-kM&Jk (projectionoptical 
system)<OpyXi: Lxm^t>tl&%&*f7 Xt LT 

i isj: o ^m^fa&m&oMzm-h-mmmmf 

[0003] L**L3:A*A>, ^(S^7Xt*^-Ct 
isitli7J«7)^l-7t^xdr U— fm^mm $ ixS 
fc. E' -fe^-(ESi • <0*ij£iH$o. fe^X. = 
{±3a^-&T'(±^<. SOCOffiggM^ffc^LTV^C 



(3) 



W9-2828 



&H^6215nm<75i&J|}8!PK NBOHCOton-BridgingOx 
ygen Hole Center ; =S i -O • cr>ffim&ft^>) bmZ 

[ooo4] mk. znxo tc^mtfvwmmnmii 

mmth^tifi'm^tix^h muz. ^^1-2016 
64) . &fz. Tsm#7x\,z*mft^z\ t -'r~rhz.h\ l z 

(MUZ, #g3¥3-109233) . 
[0005] 

txtsK). fttt%nm\-m&zmm-tz>i l zizm'ix\->% 

^ZbZ&tiiLfz. -tftirh. IMWXolzF-yZtl 

tcfcmttTiztemtmmMiz x ot« ttz mmcomm 

z&jtomz^Ltzmm.xmnmm.izi&g-?. m*miz 
ffimxvfc*%<-fzti3.xz%fr-?tz. muz. 
to. mmwmt,zj:~>xft4iLtzE' 

wfmmimm^ixhb = s i -h 

[00 06] ±IE^<05^'7XtCi3V^Tii. 

*<rcis«ttfl&&* l < mti*-£& t^? mm&$> o * . 

-f i)Ar FX^-■?^---9 ^ 2• ^ PJ%'7y 
y^7^XX*/^4r'— SJglOO mJ/cm2T'lxl06/V jltfHSJ* t/S 

T. ii)Ar FXdf^vP— fZ^yVJWXZTL^jV 
^f-^JSlOO mJ/ctfTlXlOSA* WB?JtL7tf^<7)^®[HI^ 
JLfr'JitBSfc 9 0 . 05;u mOT . i i i ) A r F X* ^ V l>— 
iF^^yw^XX^/Mf-^g 50 mJ/cm^T'SxiO 6 
A 1 RHSSt L7tf^cojSft633nmc7)^tC^-r -?.S^:Mi^*10n 
m/cmJilTT'£> & <I i: Srl^CjtfiEL^SIItf^ifftt 

[ o o o 7 ] zz x\ *%>wa. ±j&oi. o zfcm&m 

<OX&£Wmi. E' -ty?~*?NBOHC%:b'coffim 

&*x.*isvu-?m&mmmMtLx hmmmcD±^ 
^frjwwnft^iftMznmtih . w^i-istt^ 

[0008] 

[tiH£J8i*-r!»*:#><o#K] JtlBBW 



Hit. ^■WRi^sS.-f&lz-g.itz. 
[0009] #3&Hjj<9:53l#7*li, 400nmmTcOjfcft 

^SJK^l^KmTt'^OTK^^iltffiin X 101 Tnoiec 
ules/ctf&LkXh&Z b£ft®Lb-r&i>cr>X'$>Z, . £ 
tz. *%Pm%&mtlZ. \Wm£XY(r)%LW§®<7)%:b 

mzmm2ti&%&®tix'h->x . awe*^^^ 

[0010] £ £>K, *^BHOS^S<i. 400nmtlT 

X. B5IB*^o^^9^Sr-^tf^SPff^fiii.^^ 

tf?X(VWm.ljmi. ^S^H^^'l X 10 1 ^molecules 
/c^JiLh-Cfei.^^'^X'f >zf-y r-£l200~1350KCD 

iaKt^su mi&mizm&m&ftttzik. ioookui 

TVfcJgt T'50K/hrOTcO^ia2ST'l^ia-r •!» i t (C i. 
■oXm* h£TX->J V^-rSXgSr-g-tf Z b Sr 
WatL. «it^ii^* { 1200KmTT'^O7j<*^ii 
Wfi 1 x 10 1 ^ molecules/cms KUiTft S^7^ £SS 

[00 1 1] r«jt^iaSj bli. tt&tf 

?x<r>mm.&imzm-t^ : y*--7bLxmxzivrz7 
t7?-x'$>*). &T£fflBizmmti>. mSiX-cvEm 

?g«Mts>s^*'7Xio^js. mmtf<$t$mi.izti^ 
x#5xm®gAmx'm.&ztitzbz<?)®m. tm&tzx 
ixmfcztiz. -t^hib, mm, mmm&ztuzb 
zco^izttm^-zmij^wmfg.. mmm^Txhu. 

ftZtihcr>X'foZ>. *co®J£. ffi&tfmiiZtifzbZ<7) 

«W©BiSttOTO J: a ■§» i 4: h . & -f . EI 
1 tc*T J: 3*««JP+T«Bt^)53by5^ttiW-*ffi 
^4>-C1073K~1700K cOKH^S^iaKT'^fim, 

ft-r&zbizx-^x. &tmoT-<vmm£zcr>&fti&miz 
&ii&ffi&izM&zi£&. ztuzxv. &mm*iz&ft 
i^X'<of&y-wimiz hhm&^-t&zbttz, . m 

14>. lOmmfr. 10 2(i5^5X« : , 103 
(ib-^-, 10 5Jih*-^-. 10 

[0012] <J:(C. #fjSi&tt£*-C'{±&< , ffif*:9X(C 
0.2#mrtfctSALTti^S-^Jfe-r^. *^«0SAT1i 

&tm> ! rzmftmm'^tkA-r&zbiz£*). tk^i§ 
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♦Km***** s-«»isjK^«)i was* h z k w*im 

izz-otz. ^nXdlzLXittubX. f?«I#ygi&K$r» 

[0 0 13] Z<7)± HzLX ftMLfz, vVbv^fcflKS 

r>\ ^X 5 -7 ymai^Sr ffV > . 606cm- ' HSftffi £800cnr » 
gl3i«lC*«-Sitt LT*tf>T. 606cm- m®mzm- 

hmmmmSi^^azLtz^vy^^Lx. zti* 

**u"C*> S t*f&frOffig^ifij££ -£<5D606cnr ' 
£a^^5fctt£>?£#?:*fc:oir v? . m±eoi d fc: LT 
[00 14] 

= S i-O-S i = -» = S i -O - 

S i l&EM&'&Vli.KK , S i A<3^commtm^ LX 

[0017] $f.C, ^Zm^Wi. A r Fx3f y7l/ 

^fiots^Srp^tc:^. s#Kimofflra*qt^> 
*ut £ t . mmm**Gititf7xcom®iUzim lx 

%±*htz. z<vk% ( l ) -C^$iX3t^»jaSfc:*^ 
= Si-OH H-S i ^fCi-oT&a^ft, 

onm^mzz.hmg.nw&z^t-z^hz. 
k iz x -> x . mmmwtemz x ^xnmmzmzittfm 

[00 18] £cOj;d : 5r!tttt(it*co«t9^5^'7X^ 

sfli3t^ag*n2ooKOTT'fc4^**7x, -r&*> 

tz. ^mm^^y^mmi.^mt. -tzk 
nmyr-t stnffimsmmx'&zmi'nK k&mt 
x#mzi&\\ 

[ooi9] mmw%mitfmvim9&>imw t ft± 
•t&k^o mmz^x i>&-r twrnx-it^tf, * 

3ttf7ximm.mziiT^feTh&k%£t>tih. 



wco^tkmzmm^ix^^vy^x'h^x. mmm 

feW&bmWKVXrX'fr^Xmft^WJ&hn X 10> ^ molec 
ul es/cm 3 ELhCO £> <OT$> h . 

[0015] ££0j; 3 £*5g#^iSig£lxl0 17 molecul 
es/cmUXti: LA-O«^^«aS?rl200KWT^-r4£ 

S . ±fe*8^*3i?#^£-&3r L tzm^v Xlzt>\ ^X 

VXF(T)£ol l z%z.&. 

[ 0 0 1 6 ] S^Jb^MHIAU^htBigtt 

■ Si= (1) 

G&tfjx* -/ vv-^^<r>=s i -o-s i s 
&1&lZtf7XX'fr&tftyz.lz$>Zft1f}Zft'?Xi5 *) , 

T ^/t"«®cOHffl#:*>'ff^ LT V ^ £ t (^SH LX I. ^ 

BOHCZck'oXV&ZmLZitX L£ o ^nk^t^tt 
So ZtilzMLX. mm&l&SJg.tfm^ttfitfyMzjs 

[0020] fi£->T. **^«S*nxiO» 7 molecules 
/cm3tLhT'^otiJt^aKM200KjaTT'S>S*%aS 

(D^MtfyMZ&^XlZ. ^rti^comm^mizx-ox . 

i) A r FXdf f^-^V y^/PXI^- 

«100 mJ/cm2 Tl X 10^ /V KfRgf L ^f^O»*633nm03K 
^^§^^±#3*^6X10-6^. ii)A r Fxdf ^ 
V I — If ^rT^V WnVI^XX^U^— ^jglOO mJ/cm 2 f 
1X10 6 A- WRgS* L/i^<0*ffiIHA**^WS?t 00.05^ 
mJilT. iii)Ar FX^fyVl/- f^TO7WWXI 
*)V*?-®fe 50 mJ/cm^T'SXloeA'^JtLTtf^^ 
633nmcO^(Citr SS:^:Mfi*>'10niii/cinJilT-C-S>S £ ^' 
|s|i$fc:iij£$iT.&. 

[002 1 ] ^±5, d£Tv^^7XcoM»{iOT^J: 
S14®ICJ3UT^WC'J>S. L*>U ^.LX'^hiJ'y 

xiz&^xiz. lemiziiwsvrk^ommtfiiim-t 
h. Wxtftkte, ~^nmxb<ft¥wm*&Zim l 
tzk%iz-^<r>mv\ftm%t>i\z>imx'hz>. ztit>c?> 
mtfftkiimmm&mHz&ii-hwmmftcoz kx-& 
*). znmtftmmtc^x^htztbztihnzsoinmvx 
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Ltz b Z <r>z.-r>cr>mtfx^t<n&Mm<^z\ 

mzttz. ftvv7?7< mm<?>£ o %ft®%%&Mz 

itn±Zit&zt%t'bmmiz. %&%&>M®mzttLx 
[ o o 2 2 ] ^rt>. frfr&m<nmLmmz->^x*?&R 

bimb-f. 3te*W S fix v ^ ffit b Bllt $ ttX v ^=Sr 

^&ftb&&&tz. mm, lmcouyxx-ftzikie 
-thm^z v >x±mi,zfttf%mzivrz t lt t . v> 
xwizm^^ixfzmwz\mim^^tt^, itz. m 
&<r>isyxx-ffij&t$titi%&% t izti\,->x , mmmz\y> 
xmtt<mfemmzmfmizxzm#LXimz-£&£ 
m&h uyxsmcoftfemm 
izx#>y hmzmmm-thm^hh. 

[0023] Z\cr>£ 9 lzmftmWMZtltz&ft$>&^ 

*>, m^u>xmtftxi&mt<?>m&^&m%:&&tt 
&*ktxL£o. lammmttnwmz # a *:*> . ihi- 

imx\i*%%m^tfim*Lxmft$Liz> b^x. e,ti 

Mtfyxizte^xit, mi&cr>£ o icmMktfWmZtiZ 

[0024] *^BJ«0^^7X{Ct3^T(i, «BR«K 
*>*5 OppmmT-CJ)l»i t < . 1 OppmJMT-C'fc 

mmmmmm^zim lx v o . 

\,zhhfrt>x'h&. £ t )mffl%m&imT<vM t )x$> 
h. mmittMtfyxfi&x'iz^si -c i , c 1 2 , 

H C 1 mvW&X'&tE LTV^•g) "TSEtt*^ S . L*> US: 
#*<^ ttSftTS^Sft^^tf^XKUiC 1 2 (325n 
■ > . HC 1 (2782cm-') COWmm&ZtlZ^Zbfr 

i%m<?>&{mimi=s i-ci x-hhb^thti 

h . i coi a s i - c l tt^Mg&MfcWffiat § titz 
i%&lZ®%lZim%;Xm ( E ' Hr>*-) fc30il3ii4 



*>\,*?-®m : lOOmJ/cmVpulse, fi •) jg UU iSSt : 100 

ozxmt Ltzmo. mnncoftizm- h mumr&sfa 
[0025] ®mm= i n {mm^mm/mmm 

*mitt$itf7XlZt5^Xte, OH«?8S^500-130 
OppmX'foZ ZbtiWi t<. 500~1000ppm-Cfe-5.ii:*»' 

XIZ. ZixW\-<OTG$k/f7Xlzlt%tlxmikmz£%.L 
KVVfyy jmbLxmzmtiX^&MfoltZ 

fohfrhx-hz. 

[0 0 26] Zcr>mW%m&imTcOM<0?$>&. W!& 
COXolZ, G&tfyX* y h^-^tf^sS i -O-S 

o . filJtw^^^^=SrM^/^^gl5^•*^-i•^ tix v ^ . 

^m^yxizimLxmm.mz^mtxti*). ttz. m 
imm. wmxbhz\bfrt>yv)vyy? -tmtLx 
%nz®.ixx^z>wmiz$>h. 

[0027] ifc, 5^'5Xc7)W^^tt^»C$-ti: 
SgHfcLT. ^Si-Sis, sSi-O-O-Si 

a, ^^u-^b'^mmmmizx-ox^mz 

xizti^Xlt. -!-^J:d^^iifiiit*^om^gH 

jik^ (7.6, 5.oev©iR^=) zmmmziz£%\,mmz$> 

-^jgl00mJ/cm2 T-lxlO^ A" kJfflM Ltz b 1= . l!*3i*JS 
XPfiHRlR^ (4.8eViSlR^) 3&^EK«fc:4jftt*V^ Z 

tt^xm^^L^zbi.zx *). M&m\- ■ mn- ■ 
*m ■ miftf&amizx&mamnizx'te. «m (43 

6nm) (365nm) RtfK r FX^f S ^V— ¥ t*-A 

( 248nm ) O^W3K(C^ LX ttftSS&Wm. 9Xiii 
±. ArFxdfyVl/- f\z'-J* ( 193nm ) <7)ift*<7)3t 

[0 0 28] ZdlZ. &m&m*m>H (Mg.Ca.Ti.Cr.F 
e.Ni.Cu.Zn.Co.Mn.Na.K) i8JK*^<X-?il50ppbmT> X 
0 4 L < ti20ppbOT£ V ^ o mim.cKGZktiyX Srffl 
v^S £ b i>W£ U\ ^W; J: 0 . M^«it^Pfi* { M 



(6) 
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t o o 2 9 1 mz. *mm*&mtmfiz&%mmz 

1200K £rrC3br?*aR^T «WEj6«1 x 10 1 7 mol ecu 1 es/ctf 
tt»fc*IR:&#l.-*\ 400nijaTO*W5#lft^fc#fc:tt 

[0030] B-r^io x o izmtatt 

^Wcit^T:ft#NHtA>W£ft., Air^MttUifr^H 

iziytz^xtsm-hzti^mvhh. mz. ^ay 
xcos#t*<o±#, $m<o^£mfm<?)%gLi± . mm 
m» is >x<mmm:* l < gitzitz mmxh & 

oismtfjxte, mtzA r f^t •y^-oiz&mu yx 

CDi 0 =5:0. 25 u m WF b V ii m\, M&J} 36*55* § a & 3fc 

X. x ? o ^co^ft^*^ tc t *fflT'*> h . 
[0031] *^«DS3^S«, *^l»*^BBco^ 
#5X£-£tf^gOT£{f;t. 400nmiaT^^^<3O 
tTttffl-TS t COT'S) 0 , ±f£53S#7X 
*&BJRV>>X. mty&ls>X%t't LTfttr^fcfilft 

lt t> g^co±#^Da^a viito%t*^^tjrp$ij £ 
[0032]^:. *%BJ3co^>if7Xcoi?it^rffi(co 

« . X 10 1 7 mol ecu 1 es/cm3 J2LLT* & 5 

h£ 1200-4350 KcofiJgKlftSU S 

XMftTm&tfl X 10 1 7 mol ecules/cm* M±T$> h ^ 

h. iWf. ^iS**n200K*pco^(iR)r^Srtfc 
«Jt^ag$:1200KJaT(CTtf hZ\ b ifc 



Mttf. 1300Ky±cO«it^SS$r*L^oOHa$- 
lOOOppmSJ^-^WT SESStf^XTii . 1273K tCfc ftS 
^jt^W^{i280#»t$ixTo^„ JFaXKfi 
» ^^S5^7X«!fe14^^ L&t 150K/hrW 

[ o o 3 3 ] *mi<r>ttatfyx<?>mm-%mizi5 

vvtti. l.MSG&tfyZJ y^f yhZ, 1000KJ31T, $F 
4L<te873KiaTcOi&g (f&fr&TiSJg) 4T50K/hr 
J^T, #4 L<<i20K/hrJ3lT^jaaiK T 
fciSL-tzztlzx-ozmj y VZT--Vy?-? 

[0034] -f-LT, JJB«a*iRTaMEt:iliaLfe»li 

*WMzfrfrh_iMT-- v yfxMiz&if &wmm& 

ti-T. ttEEX'£\,\ JEtc. ^WcoW&Xmzts^X 
(i. ±IB<OT--ll>'^Xg{C^tAoT, SiCl 4s SiHCl 

0k) ^Xlsafcftm^LfrXtfy^m&f- (ifyxx- 

h) 2r». %<n>tfyxm®.ttm.m^mm.ikL#>x* 

^■ftT-WJ&m X 10' 7 molecules/cm 3 tLLT'£) 

x-r yi-y Y-zmzj-mzmiz-irtszttfUftUK 

[ 0 0 3 5 ] CO J: d tc, *M(:**SSM7X^ 
y h»±. ilBcOj: •J^rttS^ (direct method) f 
: &-4?*>EN<^ifeJn7l<^'W& (oxy-hydrogen flame hyd 
rolysis) T-Wm-t&Zb1)W£L\.\ -T^*>, Sfc 

^tfyMzmmzmtLtzb t-izm&xmzmiZ 

it&XdZmmteombLX^s i - s i =*§^>=s 

i -o-o-s i =^m^^tLxao. v^(9>sx 
-bm (vads. ovds) *?y'yx-?mxnt>titz 
^tfyy.iziiznxoztrmmtmEtz. s 

^a-C'igjt^it^^lS^^xtcJi, -e-coid^b^ 

<%£mmtf&<±L%:\.ifrt>X'$>& . $A>C fi^-C'S? 
5*§^-^fi!t5^'7X-C{±, **&*TOflriai£&'<l£ 

fig$iX7t5^*7X{i. -S^OHS^SclOOppmliLh-i- 

* lt cot-, mmmizizo h ltu^^s 

^7XtcJt«c LT££ LT ^-g. . 
[ 0 0 3 6 ] Z<T>£ o \,zmj£y-4 ^^®^*^^T'jD 
^JWL, !kttzG$itfyy.mL?Z?-y-y h±izi$. 

m. mmzitx^ntfyxjy^-y h*mm-&b^ 
^frvp&mmmizji-yX'&f&zixttZitfyxte^ 
i*&m®?>m&X'immvi£.i&mtfimKM±x'$>& . 

4 . iS^tCiJ^T X 10' ^ molecules 
/cmPOhT'^SHE^^X-f yrf.y hZnhtzMZli. 

mzik&*<r>*m#x\,zm-hi&^#x<r>&m.\k <o 2 /h 



(7) 



W9-2828 



2 ) 2:0.2M).5lC-^^ii;AS«F^tV\ *^Sit* (S? 
l£*^#Xits£) *«0.5*iBi.*«^. #^>*lfc53b!f 
^rfy htfa^ixlO^molecules/ctfULt^TK^ 

[0 0 3 7] ffis^r. ^5X-fyi 7 hiz2<mmk 

K^lxlO 1 ? molecules/cm3iyjtTS>.?.5^'7X-f > 

Xvb&iUJMktemtzteATitXw frfr&*m# 

x^#ffl^,i; LTti, yk3l#.x£ 10-10 om&.% 
J£ti400 — lOOOWiK, JE^jfi2~l Oa 
[0 0 38] 3ri>. ffifS££J:&-£j£<Di§£-, 53Sj5f5 

iHci 3 srs^t Lfztg&iz&zitfjx* t,z<m.mzm* 
\-xmi-fhim%kxh&. ztih<Dm^.m^.m^6 

n#7Xcr>m*>®mzT^15l&*i>tzhL. £*tftffiUt 
IC J: 9 L X mm>cr>&Ttc if * 4> 

•Ti:#if>^^. M^rtS^ 

J: oT^^-^feilW-C<OM»^«oa[a* 

5X-f yrf-y h 8»£Ufc. MflStBt^tt* 

iS^fcc7)fflMSr03^-r. -e^OSS*. J®^4i:Jt(c«^ 

tc. zlx. z<r>m&frt>. mmmzxhttntfyxiz 

iiWC , ?-j(lc«S»-C«0«SaB«*35Qg/«in/c«* 
{2-TiT.(f ^iHK Sr50ppmJilT{C-t 
j&aflfciWcSrofc. ifc. 10ppmOT<Dig*j||«£jij£ 
-t&l§£<±. JS»^a$:70g/niin/cin2WTl=-ril<f± 

x. mnrntemnmuzintx . ubr*«^«i»t^)« 

[0 0 3 9] ifc, *«W^)iSe*afc:J3V^TJi. 551 
#7X4 yzfvbZWMLxmfen^mtt-t&y'^y 



? t itimzmtnr-- v >?*m-?k . Mier^- 

izh&tztbnt. U\ 
[0040] 

[»fc#J] 

jftSSffi] 1-12 &lrtb&ffl] 1 -8 

=f-y b&ssLTt. -r&;b*>. Wa&>r4 mx>^4 0 

1 *» fcttlft 3 iXTte^SHii'fl:^ W lg ( mm ) * 
V7=/X7-J±4 0 2iZti^XWm^y^4 0 3 

•¥ 'J 7*#x L . #*#>"C4 0 4 
^$it^*S#Xfc . ©1*^X4 0 5?&^t*&$ix*: 
i8#g#Xi;*lc^#5x$^'-^4 0 6(=ttf&U;. 
* LT . A— J-4 0 6 eta 1 {C^-mi^KS^XiS 
J; Ifimiix • +*£;**»^*1 tc*f 

mftz-ttx^ntf^xffl.®.? < s i o 2 jsa^ ) 

W^C»4 0 7rfiH?il^^-^*-y h 4 0 8±IZ^^ 

yxm&Timm. mm^itxmnz^-tm&co^^ 

?X4>--(-y H4 0 9 (^$500mm) ^ffTtr. 

-(>Jyb40 9co±M (Sim ) (i^fcrS^-S. J: 
3«:L, ? -y y h 4 0 8 £-^8JT-0<l6&tf SSI&S 

7X<r>ffi&$i%i&mii 1 4 0 0 KX'h-otz. 04 
4x7)4 1 0(i7X7n-3yhn-7tibO, «1*^ 
R«iSl^*^Jt^ (0 2 /H 2 ) 

[004 1] A'-f4 0 6(i. 05tc^-rj;3^ 
5«Wt3t ^*LT*J »)> 501 l4K»atf^-v 'J Ttf 

xi^tisp, 5 o 2«i*niai«#x (o i ) mma. 50 

3tirtffll*^'X (HI) qgffiCU 5 0 4»4^«SSg# 
X (OO) iSflin. 5O5(^H0yK**'X (HO) iSffi 

□■c* s . 4 . ^mta uco-tm (mm) tiaT^i 0 

x-hh. 

[0042] 







JW6 


50 1 


6. 0 


9. 


0 


502 


12.0 


1 5. 


0 


503 


17.0 


20. 


0 


504 


3. 5 


6. 


0 


505 


59. 0 


63. 


0 








5 0 1 


3. 5 


6. 


5 


502 


9. 5 


1 2. 


5 


503 


14. 5 


1 7. 


5 


504 


3. 5 


6. 


0 


50 5 


59. 0 


63. 


0 






9m 




50 1 


2. 0 


5. 


0 


502 


8. 5 


1 1 . 


5 


503 


14. 5 


1 7. 


5 
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504 3. 5 6. 0 

505 59. 0 63. 0 

t'-A.^ffflse^Jt (itt@60. *$10mm. [6j*Hv£5 2 

mm. l . ^ 2 t^-r#igj$jgT*^ia*^ ^jagtcsu^i 



B#fSHcfctf6#»aLgT'i!>6. ttz. 06+06 0 Hi 
S^n-, 6 0 2{iT--;HlP. 6 0 3l^^fi: 
W*u:ojn!W*fc*»6$r&#}, 6 04li»«SiC?S 

[0043] © 
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[0044] 



[fS2] 
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mmm- 
turn 


Ts 
CKJ 


[K/hr] 


[JO 


M J^B* MM 

[hr] 


[K/hr] 


in 


tt/hr] 


[»ol./» s ] 




102 3 


1 00 


12 2 3 


1 0 


1. 0 


7 73 


80 


2x10" 


Sfcfltt&J2 


1073 


1 00 


12 7 3 


1 0 


1. 0 


7 7 3 


80 


2x10" 


?mm3 


112 3 


1 00 


132 3 


1 0 


1. 0 


773 


80 


2X10" 




115 0 


1 00 


12 2 3 


1 0 


1 0 


7 73 


80 


2X10" 




117 3 


1 00 


12 7 3 


1 0 


1 0 


773 


80 


2X10" 




119 8 


1 00 


12 7 3 


L 0 


1 0 


9 9 3 


80 


2X10" 




12 2 3 


10 0 


12 7 3 


I 0 


1 0 


117 3 


80 


2X10" 




12 7 3 


1 00 


12 7 3 


1 0 


10 0 


7 7 3 


8 0 


2x10" 


ifc««3 


1223 


1 00 


137 3 


L 0 


1 0 


7 73 


80 


5x10" 


it«054 


127 3 


1 00 


147 3 


I 0 


1 0 


7 73 


80 


< 1 x 1 0" 


mmm 7 


10 7 3 


1 00 


12 7 3 


L 0 


1 . 0 


7 7 3 


80 


1x10" 


tfc«W5 


10 7 3 


1 0 0 


12 7 3 


I O 


1 . 0 


773 


80 


< 1 x 1 0" 




117 3 


1 00 


12 7 3 


1 0 


1 0 


773 


80 


1X10 ,T 


tfcttiW6 


117 3 


1 0 0 


12 7 3 


I 0 


I 0 


7 7 3 


80 


< 1 x 1 0" 




117 3 


1 00 


12 7 3 


1 0 
I 0 


1 0 


7 73 


80 


2X10" 


Mtwio 


117 3 


1 00 


12 7 3 


1 0 


7 73 


80 


1X10" 


tmmi 


117 3 


1 00 


12 7 3 


1 0 


1 0 


7 7 3 


80 


< 1 x 1 0" 


tmmn 


117 3 


1 00 


12 7 3 


1 0 


1 0 


7 7 3 


80 


2x10" 


nmmiz 


117 3 


1 00 


127 3 


1 0 


1 0 


7 7 3 


80 


1 x 1 0 17 




117 3 


I 00 


12 7 3 


1 0 


1 0 


7 73 


80 


<lxl0" 



[004 5]© 
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itnm 


Ts 
[U 


[■ol./c*] 


C 1WLBS. 
fpp-J 


[PP»] 


n T 


A Vv 

[rm/cm] 






10 2 3 


2X10' 1 


a 


900 


1. 9XJ0- 


2. 0 


0. 01 




10 7 3 


2x1 0" 


8 


9 00 


2. Ox 10- 


3. 4 


0.0 2 


2SStt£J3 


112 3 


2X10' 1 


8 


9 00 


2. 0 x 10'* 


3. 5 


0. 02 


5WSW4 


115 0 


2x10" 


8 


9 00 


2. 3X10- 


4. 0 


0. 02 




117 3 


2X10 M 


8 


9 00 


2. 4 xlO- 


4. 3 


0.02 5 


name 


119 8 


2xlO u 


8 


9 00 


4. 0X10-' 


8. 0 


0. 04 




12 2 3 


2X10" 


8 


9 00 


6. 5xi0 » 


1 1 


0. 06 




12 7 3 


2X10" 


8 


9 0 0 


6. 5x10- 


1 2 


0. 07 




12 2 3 


5X10" 


8 


9 0 0 


8. Ox 10- 


1 3 


0. 07 




12 7 3 


< 1 x 1 0 ,# 


8 ; 


900 


1 . 2 X10- 


2 0 


0.10 




107 3 


1 x 1 0" 


8 


110 0 


5. 5X10- 


9. 5 


0.0 5 




107 3 


< 1 X 1 0 ,# 


8 


12 5 0 


1. OxlO- 


1 7 


0. 1 




117 3 


1 x 1 0 ,T 


8 


110 0 


6. 0x10- 


1 0 


0. 05 


tfc«0«J6 


117 3 


<lxlO M 


8 


12 5 0 


1. Ox 10- 


1 7 


0. 1 




117 3 


2x10" 


S 0 


8 8 0 


2. 5 XJO- 


4. 3 


0.025 


zmmio 


117 3 


1 x 1 O 1 ' 


5 0 


9 5 0 


6. Ox 10- 


1 0 


0.0 5 




117 3 


< 1 x 1 0 ,# 


5 0 


9 5 0 


1. 0X10- 


17.5 


0.11 




117 3 


2x10" 


1 5 0 


6 0 0 


4. 0x10- 


8 


0. 03 


*tftt0!12 


117 3 


1x10" 


15 0 


6 00 


8. OxiO- 


1 3 


0.0 7 




117 3 


<lxlO u 


1 b 0 


6 00 


l . 5 x J0" s 


2 5 


0.14 



[oo46] zK^&tmmz^xffimaifei&g. 

Ar*U— ft'-^ (a3^j800mW) ZmMLtztiflZfttk? 
&mitmft1jfacr>7-?yi&lLft<r>d-h. 800cn.-it413 
5cm-ii:<D3$g£ill5gU *<m&.\£*hhc\'t\z±*) 

'tt^tz. &tz. oHmmmmfeizfrjmw-ftmx a 

38jum£DOHS£J:&i»lKS£Si5e-t6) IZ X 
tz. £ f>lc. ^MJgilJgti&WttfrBTlcJ: Wo*. 
MUX. &m^*<7>tt<&m?Fm>ll (Mg.Ca.Ti.Cr.F 
e,Ni.Cu,Zn,Co.Mn,Na,K) c^gftfrflrSrf^fc^r^X 

-?¥&timmiz£. ix'txitz tzb. m^^ti^tm 



tz&WMftlZ^ v£. ArFUf- •/?!/- fftSr^V 
WNVPXJC^;^-^ : lOOmJ/cm^ |*9)IU^£ 
iS;: 100HzT'lX106/NV^Bi|tL^f^. ifcf|633nm<7)3fc 
t=*«-fta*f*±#Jt ( n t ) £OT^£T'«!l5gL 
fc. ttfr-h. He -Net— if (^^633nm) 
t LfzTftWt : Zy go Mark I V, Z 

ygottS?) £fflwc, m)V*v7\s-Y*-Hi&zX 

[0047] ifc. #SS^m;o^T. ±EArFldf 
~/^U~f3tZlxWJV\sxmM Ltz&<?)mffiWA-& 

=& : •9--7aA(Surfco»)470A. SC;£f#$g (ft) K) & 
m^XffiZLlz. 

: 4mN(40Qgf)OT 



(11) 
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MK: (0.05+1. 5L/1000) um (L : jffl^ffiHdn 
■)) 

mfe&m : 16mm(^50000)-^S!l^»Jgi|i=0.07^iB 
X^r^yxt:— H : 0.3umi/sec->y-<Xi|i=0.02//Di 

^7VA>XI^-M : 50mJ/cm2, ^DjgLJ^j* 
®C : 300Hz, t'-A»# : 0.5x0.5cn)2TlS**4M>g&{C5 
XlWUAmtLtz®<7>. ifcR633nmtf);ftl;:*f-r 
li(Ab) $rOT«O^T«Lfc. -T^*>, He 
-NeV-f (jfcR633nin) L*:Si!j1*JSi>T«!l 
5t§i!S (ffiA« : ADR. Bi$XW hu~7^ (ft) 

r?c7)S#f3t*^{i* $ iiiS L t £ o&fg ^ ( a® iff 

[0048] nt>tifzmm£3k3t,zvii-. m3fre>wt> • 
frzxoiz. xmio^Zitf?* mmmi-i i > « 
a*f*±#*. mwmx-mRif&tMM.^xiz-o^x 
mnommiffitc-thnx'h-yfc. ttz. H7a^b^ 

*«5:J: **^ J fiHK*nxi0 1 7molecules/cm3J3Lh 

i.~>x mtfm±.nm.tfm>x mmtzi&T ttz . 

[0049] StC. SgJfe#J2 . 7&t/0fctS^5?>|ffiW- 

aikomm^Ltzmsfr^wbfr&xoiz. mm-ikfe 

ag5rl200KOTT'*-5Tt>. **#^ifeg#lxl0»7m 
olecules/cm3 iBfrM<OgtlT*±#S<0^fl£)?t 
izZ&frr>1z. 

1123Ki L£J3M23lJJ60iJ4 1 L- 

«it* I ^»§tT.^*^7t^46(C«jf^^iag^l200KtJl 

[0050] SgMff]13ftlfit$$ffillO 

Jt*2r0 2 /H 2 =0. 44(c|£5g L/S JiW 

\mnm5tnmzi.x^ r fx*^-?u~ rt-Asg 

^ilJS(i2. 5x10' 8 molecul es/cm 3 X'foitz . Ztlt><?) 

m&frey-jTzmmmi 3<r>mkwt itz. mz. ®% 

js«973kt\ amufmiiimfflb ttz. zcom&Kt 
itmno^montttz. ttz. mmi^oummsi 

« *HC#;1200ppmT'£> o ?t . 

[0051] Z(OX o iz LXfttfLLtzmm 1 3 , 0M 

mio atoimzo v ^T . nmm 5 1 mmiz Lxminm 
$cita. ( n t ) tmszLt:. %<r>m&*m9\,z^Ltz. 



« 1 3 ois^tctj^T , x^f i/-? v—<f mm 5 Sifr 

*±#*WJ$ixT^*£tjmf2£*x*:. 1x10 
6 * WB^S«^OS*f^±#*(illM0iJ 1 3 c7)K®t^T'3. 5 
xlO" 6 . ifc«e0!|l OOgtmt-ClxlO-^T'^S.it*^, 

i : exior^xrcrmmmrz Lx^&zbWhfritz. 

[ 0 0 5 2 ] %c?)b £ <Offc«iRSi(Cf# 3 ISmffi 

emx-mzmms tmmizLxm%Liztz*>. mm 
mi 3cot&WD ! rX'izo.o3u*. itrnii onmmftx'ii 

0. mfxwX'hz>z\tfrt>. mmmi3cr>imm&. am 

X'fo&mmWX-& : 0.05wmJilTW^SSf^LTV^ 
Zbtffr fritz. 

mt&mu&isimMu 

ffi&ikfe&mZZtlZ'tlWSK (1200*C) . 1273K (10 

oo°c ) iz Ltzmmmmm 1 3 1 mmz vxtmm 1 

1. mmmi 4comm%ftf8.Lx , ArFimi/- 
m^fftc J: i»@*f^ji#s^jt« ttz. znmm. mm 

•^iS«1273K Sr^oH^J 1 4 <7>f£^0;fr#Jt«^J 1 

i e>mmiz&^xmiftm±.&m.tfmo%miztix^z 

*7X, tthhffimxm<r>'j?%^GMtf?Mzt5\,^x 
*%pn<7)%)%:timmzix& z t tfmmzntz . 

[00 5 3] jgjSglJ15&t/JtS^'Jl2 
L-CArFl^fyVU-ft'-AMMS^20fr 

MLtz. zixi±cotm) ! rc?>m&*m'ft?mmiiixio i *mo 

i mtmftt Ltz. mz. minmstfTZ-mmtimi 
mt,z£>oM.ym^Ltbtz. ^a^s{±973K-c\ mmm 
miemmb ttz. zcowm^immi Kmm^b 

M>\ecules/cm*&ffiX'h-otz. ttz. ffi«mfr<?)OHm 

mmt,zmzm2ooppmX'$> -> tz . 

[0054] ^OJ: d (cLT^L^HSfiW 1 5 . Jt« 

mi 2cr)^mmz^x. rni&m5 bmmzi,xmM.<?> 

SEft*«jeUfc. 01 0£. 5xio6yNV^<75P— rb- 

tz. HOCiiUt, etW«0-2.5miro!)><i,+2.5iiimOKffl 
A r FX^VI— 9*3&?DHI»S*tfcaMi"C** 
ifcSr**>LT^i. 01 Ofrt>We>fr%J:olz, xdf 

^W+)£(c*'t'L.T^-&C:i:* i 5ii2§il^. ZZX\ 

fr&mmmtzmLitzmj^AnmMJvisAmzm- 

&%Ht£mi ll,z^Ltz. 

[0055]|210. Ull frt>*RC>trt:£ o lz. *m 
»f5-ttLt^5lllifi»|l SnmUz&^X. xdf>- 

•7 v — f mmizw a momitfmi 2 tix \ * s z t t>m 
uztLtz. ttz. 5xio6n- HmMikomxm&immm 

1 5<0^>tT'^8nin/cm, itWJ 1 2 ^^«-T'^0nni 



(12) 
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/cmX'$>zztfrt>. mmmi somon-nfkxwa. 

SIX'S) S*b*cM» : lOnm/cDiJ^T^frSrJll^LTV^ 
[0056] Jttegai3-14 

M£Hft&*£20g/miiu B^*Sit^£0 2 /H 2 =0.44, >< 
—f5fe«-C'O^C©iS-400g/min/cin2 fc LfcfetfKiXNl 
m5tmmizLX. i«I180miiu ^$500iDmCO5^^7X 

^zi3QQKaTt,z^&fztt>comzm < r-- >j >^ 
m) zm>-r. Ar fx* ^u-imMmmKZft 
isu znzimmi 3<r>w&xkLtz. 

[00 57] Zix^tiMmi 3~14<0tiS®Ut<9OH 

tz. ztit><?>m8ifrcotMmmmfflfc£Lt:tz*>. mz 

67ppbT* -3 . * fz . ibiS^J 1 3 St/ 1 4 OK*** 
R-OMfflFF*) ICttIr v? J£SSr*r>-rT'10- 5 TorrC: 
L=5r**£> 973KK60hr»»L*:f& (X£T--^) . S 

^Ftt*ffiHB* (lxl0 16 molecules/cm3) 5fc)HT'S)0 

TC*ofc. it«WH40S«^c7)«jt^igJK{±1183 
Kt. Jt&CTl 3cO6Ci^cO«jt^iflJK(±^1320K-C- 

[0 0 58] £^J:3fcLTft*UfcJ«80|l 3Rtfl 
4c0lS®tfrC ArFX^Vl/- •f^VWNVPXX 
: lOOmJ/cm* . WOMLWimL : lOOHzT'K 

tz. 

jc, itmi 1 4 tttftm&i 1 3 Kit^Tx* lx- 

IfBtfemJi LTV ^*>*>. Ifjti* 

«iME*l200KJaTtcf 4 <r £ tcJ: £x* vl— iW 

[0059] J£gg|15 

JRBSEa&200g/Bln/cai t LfctWiHSIfll 5 |S]«^ 

immi 5cossmttfooH»ias(ii2ooppni. «§ 
js^ias<iii83K-cfc-53t. z&mmmtt 

&jm\ 1 5cDnmxiz. imm 1 4 1 nmzmmtix 



mt Lti. immi scoimfr^t&mmzteTSppmX'h 
*). immi4izitmLxim^h.x^tz. 
[0060] z<r>Mmmz^x . jt^j 1 4 1 mmz 
a r fx* ^-?u--fm$imi$:Tr^fz. zommzm 
1 2t^L/2. hi 2frt>wt>fr%£oiz. immi 5 
c7)stijfr(oajtx^v-vw— immiAnwm* 

coZixlzifr^X^LX^&Zttfbfr-otz. tth 
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